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APPENDIX

ANALYSIS OF IMPORTANT TROPICAL STORMS AFFECTING THE
LOWER MEKOKNG BASIN

Introduction

A survey of the record of typhoons and other tropical disturbances
(2-3, 2-7, A-1) highlights a few typhoons which produced large rainfall
amounts in the Lower Mekong. Two of these important storms were Tilda of
September 21-25, 1964, and Vae of October 20-22, 1952, A third storm,
typhoon Violet of September 14-17, 1964, was important for providing large
rainfall amounts antecedent to Tilda.

Vae was particularly noteworthy as a severe storm at an unusually low
latitude. Tilda, on the other hand, was a more prodigious rain-producer
over large areas. This fact, combined with the greater abundance of pre-
cipitation data in this more recent storm, resulted in a more detailed
analysis of the rainfall for Tilda.

The tracks of the O ctober 1952 storm and the two storms of September
1964 are shown in figure A-1. Surface and upper-air weather maps, along
with other sources of data (e.g., (2-3)), were used to define the smoothed
storm paths.

Discussion of October 20-22, 1952 storm

Four typhoons affected Thailand in October 1952 but Vae was by far the
most important. The discussion by the Thailand Meteorological Department
emphasizes the unusual character of typhoon Vae. Vae moved westward in the
China Sea on October 18 and later southwest at about 10 knots. Figures A-2
through A-4 show the surface and upper-air (approximately 6 kilometers)
weather features of the storm,

The storm on the 20th had winds of about 40 knots. On the 21st it
passed approximately 100 kilometers north of Saigon on a westerly track.
On the 22d it passed close to Bangkok where a minimum pressure of 998.2
millibars was observed. Wind reached 49 knots at Bangkok and 53 knots at
Sattahip on the east coast.

One-day rains amounted to 111 mm at Bangkok, 303 mm at Sattahip and
337 mm at Chantaburi.

It is instructive to make a comparison of the observed daily rains
with what has been observed in an area affected by the passage of many hur-
ricanes. Only 12 of 119 stations in the State of Florida, U.S.,A. have
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experienced more than 337 mm of rainfall in a day (A-2) in spite of the
large number of hurricanes that have affected the area. This points up the
unusual nature of typhoon Vae for its latitude of occurrence.

Storm rainfall analyses

A primary purpose of a storm rainfall analysis is to obtain the maximum
areal rain depths that occurred for selected durations. This is often
termed a storm depth-duration-area (DDA) analysis., The procedure for carry-
ing out such analyses is described in (A~3) and (A-4). 'In summary, it
consists of drawing a total storm isohyetal map, and determining the largest
areal average depths for selected time periods during the storm.

The usual procedure followed for the latter purpose is to construct
mass rainfall curves (accumulated rainfall vs. time) for all reported rain-
fall totals within some selected minimum isohyet on the iscohyetal map. An
average mass curve is then constructed for all the stations within each
isohyet, from the one with the greatest magnitude (inclosing the smallest
area) to the one with the selected minimum magnitude (inclosing largest
area). Each average mass curve is then adjusted by multiplying by the
ratio of the total-storm average depth within its isohyet, determined from
the isohyetal chart, to the total-storm depth of the mass curve before
adjustment. From these adjusted mean mass curves, 6-hr incremental values
are read and used to obtain maximum depths for 6, 12, 24, etc. hours.

After this is accomplished, largest areal depths for durations wuci as
6, 12, 24, etc., hours for areas within various storm isohyets can be selec-
ted and plotted on a graph and the maximum depths for the different area
sizes smoothly enveloped for each duration (for example, see figure 3-3).
Reading off values from such a chart at standard area sizes results in a
table such as table A-1. A catalog of these data for all major storms in
a region is basic to many hydrologic problems, For the present study it
was only possible to select and analyze a few storms that appeared to be
the most critical.

September 21-25, 1964 storm (Tilda). The total-storm isohyetal map is
shown in figure A-5. Figure A-6 gives the rainfall stations. The isohyetal
analysis was terminated at the major mountain ridge between Laos and Vietnam.
Rains at coastal Vietnam stations appear deficient relative to rains in
Thailand and no rain amounts are available for the coastal slopes. A sim-
ilar cutoff of lesser importance was used on the western boundary.

Hourly rainfall values were available for 10 stations in Thailand.
These stations are underlined on figure A-5. Almost all of the rain at
these stations fell in approximately 36 hours, on the 22d and 23d, with
little rain for several days before and after. The shape of the mass curve
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at all of these recorders is similar, but with an evident progression toward
the west in the timing of the main rainfall burst., Therefore, the central
and western portions of the total-storm isohyetal map were broken down into
shorter time units of rainfall, in the manner described in reference (A-4)
by use of a single standardized mass curve derived by averaging the record-
ers, but with a smooth progression in starting time of rainfall from east to
west along the storm track.

Farther east, the rains were more uniform and spread over about six
days between the 19th and the 25th., The timing of individual bursts was
more chaotic. The time breakdown of rainfall here was based on mass curves
obtained by direct average of groups of stations and some smoothing but no
specific progression along the storm track,

Table A-1 gives the maximum depths for standard durations and areas
derived by this analysis.

October 20-22, 1952 storm (Vae). An isohyetal map for typhoon Vae for
the storm period of October 21-22, 1952, is shown in figure A-7. Although
admittedly uncertain, an estimate was made of the overwater precipitation
(not shown) from this storm in order to complete a reasonable isohyetal
pattern.

Because of the limited amount of rainfall data in this storm, a detailed
DDA analysis was not carried out, Instead, one- and two-day isohyetal maps
were constructed independently by five meteorologists, and one- and two-day
depth-area curves computed. Averages of the five resulting fairly con-
sistent sets were used as representative of what occurred. Depths for
standard areas of this storm are shown in table A-2,

September 14-17, 1964 (Violet). The total-storm isohyetal map for this
storm is shown in figure A-8. Timing of rain was determined in a manner
similar to that for Tilda. Hourly data were available for the same stationms.
Table A-3 gives maximum DDA values for the storm.
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Table A-1

MAXIMUM RAIN DEPTHS FOR TILDA, SEPTEMBER 21-25, 1964
(Thailand and Laos)

Area Duration (hr)

Km’ 6 12 24 36 48 72
Depth (mm)
1000 165 282 385 412 427 470
2000 130 240 352 380 395 438
3000 112 219 336 364 378 420
5000 100 200 315 345 356 396
16,000 90 179 283 315 326 362
20,000 75 155 245 278 290 329
30,000 70 140 222 252 266 305
50,000 62 119 186 216 230 273
100,000 50 83 123 150 180 225
200,000 35 59 82 104 130 170
300,000 28 45 65 81 100 130
Table A-2

MAXIMUM RAIN DEPTHS FOR VAE, OCTOBER 21-22, 1952

Duration
Area 1-day (24 hr) 2 days (48 hr)

sz Depth (mm)
2000 305% 382%
3000 292 378
5000 275 370
10,000 245 355
20,000 207 332
30,000 180 315
50,000 147 287
100,000 98 225

* = estimated
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Table A-3

MAXIMUM RAIN DEPTHS FOR VIOLET, SEPTEMBER 14-17, 1964
(Thailand and Laos)

Area Duration (hr)

sz 6 12 24 36 48
Depth (mm)

1000 95 120 170 205 215
2000 90 114 163 196 208
3000 88 110 160 190 200
5000 82 105 153 184 193
10,000 76 98 143 172 182
20,000 68 89 130 159 169
30,000 61 81 121 150 160
50,000 53 73 110 135 145
100,000 40 56 88 110 125

200,000 20 35 58 80 96
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